1. Introduction In the SrTiO3 base sintered body doped with Bi and Nb, Nb ion substitutes for Ti in the SrTiO3 perovskite structure. Bi ion, however, is not soluble in SrTiO3 and segregates at the grain boundary. Bi-and Nb-added SrTiO3 ceramics show the nonlinear voltage current characteristics or so called varistor characteristics. The varistor characteristics are known to be grain-boundary-induced characteristics and have been studied widely.lIntroducing the varistor characteristics into a thin film might produce future micro electronic devices. Epitaxial film usually has homogeneous crystal orientations both along and perpendicular to the sub strate, but exhibits different microstructures, i.e., single crystal or polycrystalline. The epitaxially grown film might be made a model system for the varistor by means of in troducing a foreign atom or controlling the crystal orienta tion.
The varistor characteristics in oxide thin films have been reported for ZnO, BaTiO3 and SrTiO3.4)-10) These varistor characteristics were obtained by postanneahng of the semi conductive ZnO or BaTiO3 films with the deposition of for eign metal atoms, i.e., Bi or Mn. The processes were multi ple and highly complicated. To date, a single process for realizing the varistor characteristics in thin film by means of introducing foreign atoms with a nonsoluble nature into the bulk ceramics has been difficult to find , For example, it is difficult to introduce the Bi ion into SrTiO3 thin film in a sin gle process using metal-organic chemical vapor deposition (MOCVD).
The purposes of this study are as follows: (1) were measured using a four-probe measurement system with a tungsten probe (236, 195A and 705, Keithley, U.S.A). 1(a) ). An XPS depth profile measurement of the Bi, Nb-SrTiO3 film deposited on LaAlO3 substrate revealed at less than 0.5 at. % of Nb was present in the film. The Bi2O3 indicated in Fig. 1(b 
